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Abstract
Background The feasibility of remote visits following abdominal colorectal surgery has not been studied in relation to effi-
cacy, patient satisfaction, and surgeon satisfaction. This study aims to assess reliability and satisfaction with a web-based 
questionnaire for post-operative visits following abdominal colorectal surgery.
Methods This was a prospective single-arm cohort study at single-tertiary care center during admission for abdominal colo-
rectal surgery. Using a web-based patient portal, patients completed a questionnaire 48 h prior to their scheduled in-person 
follow-up visits and submitted photographs of their incisions. Surgeons reviewed patient-entered data and responded within 
24 h. Following the subsequent in-person visit, surgeons completed questionnaires to compare the accuracy of the web-based 
vs. in-person evaluations. Lastly, patients and surgeons completed separate satisfaction surveys after the in-person visits.
Results A total of 33 patients were enrolled, of which 30 (90.9%) successfully completed the web questionnaire. Providers 
reported the online questionnaire to be concordant with the in-person visit in 90% of cases. Of the patients who completed 
the study, only half found the survey alone to be acceptable for follow-up. Patients spent significantly less time completing 
the online questionnaire (≤ 10 min) than in-person visits, including travel time (75 min, IQR 50–100). Only 12 patients 
(40%) uploaded photographs of their incisions. During in-person visits, management changes were employed in four patients 
(13.3%), of which 3 required treatment of superficial surgical site infections (10%).
Conclusion This asynchronous web-based visit format was acceptable to colorectal surgeons but was only embraced by half 
of patients, despite considerable time savings. While patients preferred in-person visits, there may be opportunities to expand 
TeleHealth acceptance that focus on patient selection and education.
ClinicalTrials.gov: NCT05084131.
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Graphical abstract
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Virtual health platforms are increasingly used in medicine 
and surgery, given recent improvements in health technol-
ogy and informatics [1, 2]. Such platforms are thought to 
increase patient access to care and clinic efficiency, while 
maintaining standard of care and patient satisfaction [1, 
3, 4]. It has been suggested that surgeons may be more 
reluctant to utilize virtual health platforms compared to 
non-surgical providers, due to fear of missing or misdiag-
nosing post-operative complications [2]. However, recent 
studies have highlighted benefits of remote post-operative 
care, including increased availability for new patient visits, 
reduced waiting times for operative scheduling, as well as 
decreased utilization of the emergency room (ER) for post-
operative issues [4]. Furthermore, virtual health platforms 
may alleviate logistical and economic constraints patients 
may face with in-person visits. These include childcare, 
transportation, and parking costs, as well as time away from 
work [4]. Lastly, since the onset of the COVID pandemic, 
the use of remote health visits has been widely adopted by 
surgeons in order to continue providing care while minimiz-
ing the risk of exposure.

The use of virtual health platforms for colorectal surgery 
(CRS) patients and providers remains understudied. Colo-
rectal surgery involves a broad range of disease indications 
(i.e., colorectal cancer, diverticulitis) which may entail com-
plex reconstruction of the gastrointestinal tract and/or crea-
tion of stomas [5]. Furthermore, CRS patients are often con-
sidered high risk due to malignancy, immunosuppression, 
frailty, and malnutrition [5]. The primary aim of this study 

is to assess the feasibility of a web-based survey to replace 
in-person post-operative follow-up after elective colorectal 
surgery. We also aim to assess patient and provider satisfac-
tion utilizing the web-based survey, as well as differences 
in patient management when comparing the two visit types.

Materials and methods

Institutional review board

This study was approved by the Institutional Review Board. 
All subjects provided informed consent prior to participating 
in study procedures.

Inclusion and exclusion criteria

Adult patients were identified prospectively at a single, ter-
tiary care academic institution. Enrollment occurred between 
November 2019 and September 2020. Patients were included 
if they (1) were scheduled for elective abdominal colon or 
rectal resection, (2) had a smart mobile device or computer to 
access the patient portal (Epic MyChart), and (3) had the abil-
ity to take a photograph of their surgical incisions. Potential 
subjects were excluded if they required visiting nurse services 
upon discharge, had a prolonged hospital stay, were unable to 
use the web, were primarily non-English speaking, prisoners 
or pregnant. Four board-certified colorectal surgeons partici-
pated in this study. Of note, the study was halted from March 
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to July 2020 due to the coronavirus pandemic. During this 
period, all elective procedures were canceled at our institu-
tion to accommodate the surge of inpatients affected by the 
COVID-19 virus. This led to a pause in our research activities, 
as this study was designed and approved for patients undergo-
ing elective colorectal resections only.

Surveys

Enrolled subjects were scheduled for a routine in-person 
follow-up visit within 2 weeks of hospital discharge. They 
received an online questionnaire via the institutional patient 
portal (Epic MyChart) 48 h prior to their in-person visit. The 
survey inquired as to their level of post-operative pain, inci-
sion abnormalities (e.g., redness, drainage), and urinary and 
bowel habits (See Supplemental 1). Participants were given a 
brief tutorial of MyChart prior to hospital discharge and were 
also asked to upload a photograph of their incisions as part of 
the survey. An attending physician reviewed responses within 
24 h of submission and responded to the patient using the same 
MyChart portal.

At the time of the in-person visit, patients filled out a satis-
faction questionnaire tailored toward their in-clinic experience, 
travel time, and other logistics (See Supplemental 2). At the 
end of the in-clinic visit, providers completed a questionnaire 
to report potential changes in management from their original 
recommendations, as well as patient appropriateness for a sur-
vey visit alone (See Supplemental 3). Survey questions were 
chosen to reflect provider and patient satisfaction, as well as 
comparison of the two visit types, similar to other studies [3].

Study variables

Pre-operative demographic variables collected were age, 
gender, ethnicity, race, and past medical and surgical his-
tory. Perioperative data included type of surgical proce-
dure, surgical approach, indication for surgery, American 
Society of Anesthesiologists (ASA) class, length of stay, 
and development of post-operative complications (up to 
30 days). Continuous variables were summarized as median 
and interquartile range (IQR) and were compared using the 
Wilcoxon Rank Sum test. Categorical variables and survey 
responses were summarized using X2 tables. Analyses were 
performed in STATA v. 16.1 (Stata Corp, College Station, 
TX). Significance was defined as p < 0.05.

Results

Demographics

A total of 33 patients were enrolled in this study. Of the 70 
patients screened, 13 (18.5%) declined and 16 (22.9%) were 

not enrolled due to logistical reasons (e.g., discharge from 
the hospital prior to being approached). Screening and other 
study procedures were put on hold due to the COVID-19 
pandemic. Other reasons for non-enrollment are summarized 
in Fig. 1. Three patients were removed from the study, as 
they did not sign up for Epic MyChart after enrollment. Our 
final sample size thus consisted of 30 patients.

The majority of the sample was non-Hispanic White 
(n = 29, 96.7%) and female (n = 18, 60%) with a median age 
61.5 years (IQR 51.6–67.2). Most underwent laparoscopic 
surgery (n = 23, 76.7%) with a median length of stay of 
3 days (IQR 2–3). Types of resections and indications for 
surgery are summarized in Table 1. Four (13.3%) subjects 
experienced post-operative complications, which included 
urinary retention (n = 1) and SSI (n = 3).

Survey responses: patients

Eleven (36.7%) subjects completed the online survey in 
less than 5 min and 13 (43.3%) in 6–10 min (Fig. 2). Thus, 
80% of the sample completed the survey within 10 min. By 
comparison, the median time for in-person clinic visits was 
75 (IQR 50–100) minutes, including travel time (Table 2). 
When asked whether they would be comfortable with the 
web visit replacing the in-clinic visit, 15 (50%) patients 
answered affirmatively. Twelve (40%) patients uploaded a 
photo of their incisions at the time of the survey; the remain-
der was not able to do so due to technical difficulties (i.e., 
files too large to upload). Although patients who submitted 
photographs of their incisions were overall older than those 
who did not (median age 65, IQR 51.6–67.7 vs. 61.4, IQR 
50.1–67.1 years), this result was not statistically significant 
(p = 0.3).

Fig. 1  Flowchart of included patients
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As shown in Table 3, reasons in favor of the web-based 
survey as sole means of follow-up included: visit efficiency 
and lack of traveling (n = 11, 73.3%), no parking fees (n = 9, 
60%), and elimination of travel logistics, such as finding a 
ride, time from work and childcare (n = 5, 33%). Reasons for 
preferring in-person visits included ease of asking questions 
(n = 10, 66.7%), need for reassurance and overall preference 
for in-person visits (n = 9, 60%), as well as better physical 
exam (n = 7, 46.7%). There were no statistically significant 
differences in age, gender, or ASA class among patients who 
were in favor vs. those who were against the web-based visit 
alone.

Survey responses: providers

Providers responded that the web-based visit could replace 
the in-person visit in 27 instances (90.9%) and that they 
would prefer a web-based visit alone in 26 of the subjects 
enrolled (86.7%). The online questionnaire was deemed 
to reflect the in-person visit in 83.3% of cases. Changes in 
management were made on 4 occasions, only one of which 
a patient had uploaded a photograph (Table 4). Reasons 
for management changes included SSI (n = 3, 13.3%) and 
resumption of chronic anticoagulation (n = 1, 3.3%).

Discussion

Principal findings

The use of remote health care visits with patient portals, 
mobile apps, and telemedicine has been well established 
in non-surgical specialties [3, 6–9]. In recent years, there 

Table 1  Demographics and perioperative details

All values listed are n (%) unless otherwise stated
LAR low anterior resection, IBD inflammatory bowel disease

Age, median (IQR) 61.5 (51.6–67.2)
White race 30 (100)
Female sex 18 (60.0)
Hispanic ethnicity 1 (3.3)
ASA class
 Class 1—no disturbance 1 (3.3)
 Class 2—mild to moderate disturbance 22 (73.3)
 Class 3—severe disturbance 7 (23.3)

Surgical approach
 Open 2 (6.7)
 Laparoscopic 23 (76.7)
 Robotic 5 (16.7)

Surgery type
 Sigmoid colectomy 14 (46.7)
 Right colectomy 6 (20.0)
 Left colectomy 3 (10.0)
 LAR 2 (6.7)
 Other 5 (16.7)

Surgical indication
 Diverticulitis 17 (56.7)
 IBD 4 (13.3)
 Colon cancer 4 (13.3)
 Other benign 5 (16.7)
 Length of stay (days), median (IQR) 3 (2–3)
 Perioperative complications 4 (13.3)

Table 2  Patient responses to 
online survey

All values listed are n (%) unless otherwise stated

Did you like online questionnaire format
 Very unhappy 1 (3.3)
 Somewhat unhappy 0 (0)
 Neutral 9 (30.0)
 Somewhat happy 8 (26.7)
 Very happy 12 (40.0)

Likelihood of recommending online questionnaire to other patients
 Very unlikely 1 (3.3)
 Somewhat unlikely 2 (6.7)
 Neutral 6 (20.0)
 Somewhat likely 11 (36.7)
 Very likely 10 (33.3)
 Rating of office care (out of 5), mean, SD 4.6 (1.2)
 Total visit time (mins), mean, SD 73.3 (30.1)

Would you be comfortable with the online visit replacing the first follow-up visit?
 Yes 15 (50)
 No 15 (50)
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has been an increasing trend in utilizing such platforms in 
surgical divisions, including orthopedics [10, 11], general/
acute care surgery [4, 12], and bariatrics [13]. This study 
investigates the feasibility of a web-based survey delivered 
via an institutional Epic-based patient portal for the first 
post-operative visit after elective colon or rectal resection, 
involving a wide range of diagnoses and surgical procedures. 
Our results demonstrate that a post-operative online visit 
platform is feasible and reflects the assessment and find-
ings of an in-person exam in most patients. No major com-
plications were discovered at the in-person visit that were 
missed with the web-based survey. Although this study was 
designed prior to the COVID-19 pandemic, it poses a novel 
alternative for post-operative follow-up care, particularly 
for patients who continue to require adherence to social 

distancing guidelines (i.e., immunocompromised). Further-
more, the asynchronous nature of this platform allows for 
surgeon flexibility while facilitating timely communication. 
The use of patient portal surveys may eliminate the need for 
live telephone or video visits, which are commonly used for 
Telehealth appointments.

Several studies demonstrate surgeon willingness to adopt 
remote post-operative visit platforms. A UK study aiming to 
assess whether the National Health Service could be used for 
post-operative monitoring after colorectal surgery concluded 
that the system was capable of detecting post-operative com-
plications. However, the study involved a total of 17 patients 
and did not comment on patient and provider satisfaction 
[14]. Our participating colorectal surgeons similarly reported 
that the web-based survey could replace in-person follow-
ups in 90% of cases and that survey responses reflected the 
in-person visit in 83% of cases. In a study assessing the use 
of wound photography for post-operative assessment, it was 
found that wound photographs increased surgeon confidence 
to diagnose SSIs [15]. Unfortunately, due to technical chal-
lenges, our ability to identify SSIs was limited, as only 40% 
of our patients uploaded incision photos. Another study 
assessing the use of a mobile app for post-operative moni-
toring in breast and orthopedic surgery patients found that 
surgeons were comfortable using the app to decrease the 
number of in-person post-operative visits and thus improve 
clinic efficiency [10].

In contrast, only 50% of our sample reported that a post-
operative evaluation with the web-based survey alone was 
sufficient, despite the significant time savings and conveni-
ence. Primary reasons for preferring in-person visits were 
ease of asking questions, desire for a face-to-face interac-
tion, and the perception that in-person visits provided more 
reassurance. Furthermore, the two groups (patients who 
preferred the idea of a web-based visit alone vs. those who 
rejected it) were similar in their demographics, ASA class, 
and disease process/surgical indication. These results pro-
vide new insights compared to previously reported findings 
in terms of patient satisfaction and acceptance of virtual 
post-operative visit platforms. In a study analyzing use of a 
patient portal for post-op visits, Broman et al. reported that 
76% of their sample found the online format alone to be 
acceptable for follow-up [3]. The mean overall satisfaction 
score for a mobile app used for post-op monitoring for breast 
and orthopedic patients was 3.9 out of 4 [10]. Our find-
ings demonstrate that although virtual visits may be better 
accepted by colorectal surgeons, a large proportion of CRS 
patients may prefer the in-person interaction and opportunity 
for discussion, despite the added travel inconvenience, cost, 
and time commitment.

Potential solutions to improve patient satisfaction scores 
with our online tool include more extensive education ses-
sions with research staff at the time of enrollment. During 

Fig. 2  Time to survey completion

Table 3  Reasons for and against online visit

All values listed are n (%) unless otherwise stated

Reasons for online visit
 More efficient 11 (73.3)
 Easy to use 11 (73.3)
 Saves traveling time 11 (73.3)
 Saves parking fees 9 (60.0)
 Saves from arranging a ride 5 (33.3)
 Saves from finding time off work or childcare 5 (33.3)
 Other 1 (6.6)

Reasons against online visit
 Easier to ask questions 10 (66.7)
 More reassuring 9 (60.0)
 Prefer face-to-face visit 9 (60.0)
 In-person visit is better for exam 7 (46.7)
 Better overall care 2 (13.3)
 Other 2 (13.3)
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these sessions, patients would become more familiar with 
the platform, which would help tailor their expectations at 
the time of survey completion post-discharge. Our survey 
also solely consisted of a sequential list of questions, which 
may have thus not provided as much reassurance as an in-
person visit. Enlisting the help of our Information technol-
ogy department (IT) to include voice prompts and visual 
cues to make the platform more interactive may improve 
patient satisfaction scores.

Limitations

This study presents several limitations. First, our sam-
ple was overwhelmingly Caucasian with a median age 
of 61.5 years. This limits our ability to assess whether a 
web-based visit would be acceptable to patients of differ-
ent races, ethnicities, and age groups and reflects inherent 
bias related to the widespread applicability of this option 
across a diverse population. Second, over 50% of the sam-
ple were unable to upload a picture, most often due to file 
size limits. Similar technical difficulties are reported in 
other studies, who identified lack of technology educa-
tion and familiarity with a Telehealth platform as a bar-
rier to using that modality [16]. To circumvent this obsta-
cle in future studies, subjects would likely benefit from 
the more extensive education sessions upon enrollment, 
mentioned above, to better navigate the involved technol-
ogy. Third, we discovered some specific areas to focus the 

online questionnaire to better reflect patient needs which 
will enhance future communications. Lastly, this is a small 
feasibility study in a single institution and thus our find-
ings may not be generalizable to other settings.

Conclusion

Our findings demonstrate that an asynchronous online 
patient post-operative follow-up visit is feasible following 
colorectal surgery. While less time consuming and a more 
efficient use of resources, patients in this study preferred 
the in-person visit for the opportunity to sit and commu-
nicate directly with their surgeon. Platforms with more 
reliable technology, better patient education, and inclusion 
of a wider patient demographic may improve utilization 
and satisfaction.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00464- 022- 09383-8.
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Table 4  Provider responses

All values listed are n (%) unless otherwise stated

Can the web-based visit replace the office visit?
 Yes 27 (90.0)
 No 3 (10.0)

Reasons why office visit preferred
 Wound non-healing 2 (66.7)
 Patient had many questions 1 (33.3)

Would you prefer a web based or in-person visit for this patient?
 Web based 26 (86.7)
 In-clinic 4 (13.3)

How well did the online questionnaire reflect the in-person visit?
 Neutral 2 (6.7)
 Somewhat well 3 (10.0)
 Very well 25 (83.3)

Any management changes during in-person visit?
 No 26 (86.7)
 Yes 4 (13.3)

Description of management changes
 SSI 3 (10)
 Management of anticoagulation 1 (3.3)
 Photos uploaded for all pts with management changes (n = 4) 1 (25.0)

https://doi.org/10.1007/s00464-022-09383-8
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